Supplementary Materials

Formation of orthogonal ridge structures
The development of ridges and the determination of the ridge type seem to start at the ridge decision points in the first dried region and propagate to the neighboring region by satisfying boundary conditions of the ridge shape (see movie S1). The fabricated orthogonal patterns (fig. S1A) possessed a larger number of bend points than other types of points ( fig. S1D ). This was because the formation of the ridges in random directions was more favorable in terms of energy minimization than that of straight, bifurcation, or ending ridge types, with the designed guiding structure dimension under the isotropic shrinking process. In addition to the ending, bend, straight line, and bifurcation types, other ridge types, such as an island (an isolated ridge like a dot) or no ridges, could be generated at the ridge decision points. However, we excluded these types from ridge analyses due to their rarity in the experimentally fabricated patterns, compared to the other types.
To further study the structural organization, we simulated the generation of orthogonal patterns using two different algorithms with MATLAB by assuming that the ridge generation starts from the four corners of the structure and spreads to the center. First, when we assumed the determination of the ridge type was totally random (even probability for all ridge types), the results showed loop patterns ( fig. S1B ), which were hardly found in the fabricated physical structures ( fig. S1A ). This may be associated with the larger number of bifurcation in this probability model than that in the experiment ( fig. S1D ). Second, when we utilized the depth-first search (DFS) algorithm that is typically used for maze generation ( fig. S1C ), the pattern shape and the distribution of the ridge type were similar to the experiment. This resulted from the property of the DFS algorithm having a low branching factor. Overall, the ridge type seems to be determined with biased probability rather than being completely random. In addition, we guess that the pattern is determined like in the DFS algorithm with multiple starting points based on the sequence and directionality of the solvent evaporation and on the boundary effect of the structure. 
